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Abstract 

The objective was to design a didactic experience to facilitate the teaching and learning processes of 

Physics (Kinematics) in students of a public university through ICT under a connectivist approach. It 

corresponds to a qualitative approach under an action research method. The research was carried out 

in a context with a group of 28 students enrolled in a Bachelor's degree program in Natural Sciences 

at a public university. According to the results, the presence of the teacher presents little interaction, 

since students control their own learning. In fact, the connective teaching strategy of kinematics 

showed that the teacher, far from controlling and mediating the teaching-learning process through 

ICT, must ensure that students create their own connectivity network for lifelong learning. 
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1. Introduction 

 

The teaching and learning process have been equipped with computers and measuring devices to 

recreate animations and simulations, so that it is the student himself who manipulates the 

experimentation system and the computer [1; Rodríguez Ibáñez, 2018]. Therefore, the teaching and 

learning of Physics requires a change in the transmissive model taught in university classes [2; 

Hernández Suárez et al., 2021; Avendaño-Castro et al., 2021; Hernández Suárez et al., 2021]. It 

responds to the needs of a new social and technological context that has a natural space in the Internet 

[3]. In addition, higher education seeks to train people who are highly prepared to adapt to the changes 

resulting from technological evolutions in the field of science.  

ICT provides the appropriate means for the educator to foster higher order thinking in students, a key 

element of 21st century skills [4, Prada Núñez et al., 2020], through carefully structured activities [5]. 

Moreover, being able to adapt to the needs and demands of each student to favor autonomy [6].  

Thus, in a networked world, mediation in different virtual environments is essential [7], which allow 

various forms of interaction between the actors of the didactic act from the management of 

educational practice in multiple zones of possibilities [8]. However, students are often unmotivated 

to assimilate this science, they do not only need to see the contents, to develop their logical and 

abstract thinking with the use of technological tools [8]. For this reason, research on the use of current 

technological tools has been oriented [9]. The blended learning modality in a course for the Physics 

I subject [10]. Similarly, the management of tasks and communication tools between students and 

teachers in a virtual platform [11]. Likewise, as a pedagogical strategy for the development of the 

competence comprehensive use of scientific knowledge in the teaching of Natural Sciences [12], in 

the management of ICT for learning Physics [2], apart from being a support tool in experimental 

activities in Physics [13]. As well as a didactic tool to integrate ICT in Physics teaching [14]. 

On the other hand, ICT in the teaching-learning process is directed towards the cognitive domain in 

science in initial training through the Technological Pedagogical Knowledge of Content [15]. For 

example, in the study of kinematics, it is common to take students to the laboratory where they 

measure different properties of motion that they then plot in graphs. Then in class, they analyze the 

results and perform calculations to obtain the values of velocity and acceleration. However, it seems 

that students often perform these operations without a real understanding of what they are doing [1].  

It seems that it is being forgotten that pedagogy and curriculum are elements of learning that are 

expanded with technology, which constitute three essential elements for an educational transaction: 

cognitive presence, social presence and teaching presence [16]. Thus, connections arise between the 

understanding of content, pedagogy and technology by educational actors, leading to strategies of 
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exploration and social experimentation, since learning is a social phenomenon. The connectivist 

theory recognizes in learning an applicable knowledge, outside the individual that links specialized 

information with other connections to increase it, all thanks to the development of the critical ability 

to make decisions [35]. 

Hence, the idea of deepening the teaching-learning process under connectivism [17], specifically in 

the area of Physics in higher education through Information and Communication Technologies (ICT), 

which aims to deepen knowledge from practice through technological means such as simulators, a 

purpose currently pursued by Latin American educational institutions and that governments such as 

that of Colombia are trying to include within the pedagogical processes in higher education through 

investment in research [34].  

In practice, learning in the 21st century demands the incorporation of ICT and the development of 

basic cognitive skills through connections in the personal learning environment as a space that 

promotes personal learning networks [18] under a connectivist approach [19], relevant to an 

information and knowledge society where students associate connections [19]. The objective of this 

research was to design a didactic experience to facilitate the teaching and learning processes of 

Physics (Kinematics) in students of a public university through information and communication 

technologies [ICT], under a connectivist approach. 

 

2. Theoretical framework 

 

Studying kinematics involves the study of mainly rectilinear motion at constant velocity in order to 

discover the fundamental laws of classical mechanics (law of inertia). Therefore, an understanding of 

the concept of velocity, displacement and the time interval must be provided. The teaching of 

Kinematics, is often approached as an activity to “fulfill the conditions to regularize the subject”, in 

a routine environment and with a “recipe approach” [1]. This kind of structure either in lectures or 

science laboratory respond to a certain conception of teaching [20], which leads teachers to prefer 

practical work that allows students towards the correct answer. Therefore, the teaching and learning 

process, as well as the didactic experience that involves the mediation of three elements such as: 

student, teacher and the didactic medium [19]. Thus, the teacher sets the guidelines in its design, with 

the purpose of achieving the learning objectives. Although Information and Communication 

Technologies (ICT) are incorporated in these experiences, they require the construction of an 

educational and, strictly speaking, didactic use of these technologies [21].  

To overcome these difficulties, and thus facilitate an inquiry into the concepts of kinematic 

phenomena, the use of technology facilitates the quality of the data collected on the phenomena, while 
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supporting the student in the process. Thus, teacher, students, resources and activities converge in a 

natural or virtual ecosystem, according to what is planned in teaching, learning and evaluating [22]. 

The new educational trends suggest that the thinking of the learning subject acquires an outstanding 

value in the joint actions, entangled between human beings and technologies, i.e., between network 

and actors [23]. Therefore, it is necessary for science students (Physics) to make their previous ideas 

explicit, but at the same time they require a constant adaptation of the subject's schemas to the world 

in which he/she develops, which expressly alludes to the need of a previous external mediation (digital 

culture, collective intelligence) that is supported through ICT; which, obviously, sustains the 

development of socially mediated processes with ICT.  

From a connectivism perspective, all knowledge is constructed by the constant interaction between 

subjects, as well as learning objects, Siemens assumes that the creation of meanings and relationships 

occurs through connective processes in the formation of new knowledge ecologies and learning 

cultures [19], in which, knowledge rests in networks, as it resides in human and non-human devices; 

and, learning is enabled/facilitated by technology, it also says that learning is a process of connecting 

specialized nodes or sources of information. 

This emphasizes the freedom of choice to use different ICT systems and tools that meet personal 

learning needs. This suggests having a personal learning environment (PLE) to develop the didactic 

experience, where the learner is connected to other people's PLEs. In practical implementation under 

connectivism, learning is learner-centered [24]. This approach is based on principles of active 

learning for networks. In addition, it suggests three key aspects: they should be holistic, adaptive, and 

outcome-focused [25].  

First, holistic refers to representing the situation in a diverse way, allowing multiple perspectives and 

points of view. It is inferred that holistic vision means encountering various subspaces, formed by 

many individuals trying to realize their personal goals. That is, it allows individuals in communities 

to share similar views or form networks. In which knowledge can be interpreted and translated, 

creating new knowledge. Second, they must be adaptive, in other words, able to adapt and change as 

the environment changes. Thus, the activities of the community influence, through feedback and is 

interpreted as knowledge, which intervenes not only in this community, but also in other 

communities.  

Hence, connected learning allows an opportunity from collective networked intelligence and 

experiences with other individuals [26]. Similar premise to social constructivism, which proposes an 

essentially exogenous development process, in which cognitive functions emerge through social 

mediation due to the fact that: “In cultural development...it appears twice: first, at the social level, 

and later, at the individual level” [27], therefore, it is inferred that social interactions become the 
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activation of mechanisms for connective learning. Thirdly, the desired objectives would be the desired 

results that could be obtained in the process. It is inferred that they would achieve with a new meaning 

of knowledge according to the mutual interrelationships between individuals, their goals, what they 

see and use in the surrounding system. This knowledge is not only taken from the content, but also 

with certain tools, artifacts or people. Thus, communities always shape their spaces and spaces shape 

communities. In this sense, it requires dynamism, distribution and a semantic condition, which 

contains four elements: autonomy, diversity, openness and connectivity [24].   

 a) Autotomy, refers to the environment where they learn independently and choose among 

resources, connections and information through ICT; it is considered to be self-directed learning. 

 b)  Diversity, represents the opinions of the connections and emerging from the social context 

in learning networks using technologies for this purpose.  

 c) Openness, it contemplates resources and information in different formats (text, audio, 

video, etc.) for example in the personal learning environment; that is, it opens a cognitive presence. 

 d) Connectivity, comprises the networked social connections necessary to facilitate learning. 

This results in the establishment of a network of connectivity between network-actors, as well as 

connectivity between “social presence” in a formal educational environment that could be extended 

to an informal networked context, as well as “cognitive presence” [16], which ensures a certain level 

of depth in the educational process, and “teacher presence”. In connectivist-based learning, the 

teacher would not necessarily be present, but it could be argued that mediation of that teacher role is 

necessary to some extent. 

All of the above, leads to articulate fundamental aspects that respond to the needs of the teaching and 

learning process with ICT [28], such as: (a) Flexibility, of students and teacher in the use of digital 

material and adapt to new needs to perform a particular task; (b) Versatility, with digital tools to 

perform different tasks or activities in different formats; (c) Interactivity, with the use of digital tools 

to interact and discover a series of contents that facilitate their achievement in the accomplishment of 

tasks; and, (d) Relationships, to communicate, share and exchange information through the use of 

social networks or virtual platforms. 

In summary, the development of didactic experiences under a connectivist approach could promote 

ways of perceiving, reasoning and interpreting the world of kinematics by connecting ideas or 

opinions in the diversity of collective intelligence in the network, different from those proposed in 

traditional teaching, Moreover, ICT and the connective approach promote active work, as well as 

collaborative and cooperative work, enhance interpersonal skills and autonomy as well as ease to 

perform different tasks at the same time [29], also with ICT the ability to appropriate visual stimuli 

at high speed that could be supported in instructional models [30]. 
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3. Methodology 

 

The research corresponds to a qualitative approach under an action-research method (Gamboa, 2019), 

since it implies a new vision of man and science, more than a process with different techniques, which 

has a practical interest, in the interaction with other human beings [31]. It is important to highlight 

that the research seeks to make a study where observations, comprehensions and conceptualizations 

are achieved based on the individualities, interactions, dynamics and productions of the participants, 

in order to analyze the contribution of ICT under a connectivist approach to the teaching-learning 

process of Physics (Kinematics), by introducing improvements or generating change [32]. Therefore, 

the work was done in a context with a group of 28 students enrolled in a Bachelor's degree program 

in Natural Sciences at a public university. 

Similarly, a quantitative analysis of the information provided by Scopus is proposed under a 

bibliometric approach on the scientific production related to Teaching and Learning in Higher 

Education through ICT identified from Latin American institutions in order to know the approach of 

scientific papers through the use of keywords. The aim is to know the impact and scope of the research 

published under the aforementioned topic thanks to the map of co-occurrence of words, which allows 

locating the current context of the research carried out as a complement to the development of the 

new methodologies proposed in this article. 

 

Collection of information 

 

For the proposed biometric analysis, a search is performed in the Scopus database. For this purpose, 

filters are established to identify the publications most related to the topic of study of this document. 

the selection of articles or research papers is done by establishing search criteria: 

 Research papers (articles, conference papers, books, book chapters, among others) whose 

variable of study is Teaching and Learning of Physics in Higher Education through ICT 

 

Categories of analysis 

 

The following are the initial categories according to the problem and the research objectives. 
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Table 1. Categories 

Categories Definition 

Connectivity  
Seeks to establish human and non-human connections for self-directed 

networked learning.  

Diversity   
Collective knowledge in the social context in learning networks using 

technologies 

Connective teaching 

strategy for kinematics.  

Process through which the construction of new knowledge is promoted by 

the student, establishing diverse connections with autonomy and open 

resources. 

understanding 

kinematics  

Key practice involving the study of mainly rectilinear motion at constant 

velocity. 

 

4. Procedure 

 

The procedure proposed by [33] was used, where an action was planned, the action was executed, 

observed and reflected on what happened. Therefore, the phases are detailed: 

 

Planning phase 

 

A didactic strategy was designed through ICT based on connectivism [19] for the understanding of 

Kinematics, at the beginning of the first semester of 2019, under a blended learning modality. The 

following work method was carried out: (a) the experience is designed under the rules and curriculum 

of the UFPS; (b) in the face-to-face context, the activities were carried out in a Physics laboratory, 

where they could execute the experiments of movements of the balls under the mediation of the 

teacher with 2hr of duration; c) in the digital context, an implemented pedagogical proposal was 

designed that includes the objectives of the activities, content structure of the studied area, the paths 

followed to achieve its objectives, taking into account a zone of possibilities [8] to learn and perform 

the activities offered through a virtual classroom, with openness [24] to sites, places and people in 

the network concerning the field of Physics (Kinematics), so that the student was creating connections 

in a personal learning environment with autonomy, self-directed, flexible and interactive and develop 

a better understanding of the concepts of time, distance and speed, i.e. understanding of kinematic 

phenomena that require the assimilation of concepts. 

 

Execution and observation phase 
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In the action setting, each student recorded their assignments, activities and achievements in their 

practices on the understanding of kinematics, creating connections to their interests and motivations. 

As for observation, learning analytics is performed on these records, activities and achievements of 

the students. At this point, Martínez points out that in action research there is no single type of search 

and information gathering techniques [31]. Hence, a notebook was used to record observations on the 

course of events, critical details, introduction of the approach by the teacher, the teacher's statements 

as well as studying the learning process of the students, analyzing the openness of the contents, 

information and activities that the students had to complete. At the same time, this notebook was used 

to register the written, verbal and iconic responses when making drawings of the object in motion, 

and position or velocity graphs as a function of time, as well as learning analytics in the online context 

about connections, sites and places. 

 

5. Reflection phase 

 

This phase of analysis made it possible to relate theory and practice between action and reflection. It 

was appreciated that the facilitated experience contains a zone of possibilities towards a diversity of 

resources and points of view that makes the network connected, rich and dynamic, because, it gives 

openness to network sites and people that make possible the understanding of kinematics; therefore, 

it was a meaningful experience. 

In relation to the above, it was pointed out that the intended learning approach promoted a context in 

connectivist students to find and transform information into knowledge; however, they needed an 

adaptation process to be able to process, classify, evaluate, interconnect and evolve, according to a 

wider didactic space to the domain of the virtual learning environment. This diversity (formal and 

informal) gives rise to the co-construction of knowledge, beyond the single source to develop their 

skills and knowledge in kinematics. Excerpts from the interactions of the research subjects are 

presented below. 

Student 3: The activities helped to understand the different aspects of rectilinear motion at constant 

speed. Understanding velocity depends on formulating and identifying the factors of velocity. These 

two factors are necessary to understand velocity. 

Student 6: ...distance traveled during a certain time Student.  

Student 9: ...distance traveled in proportion to time elapsed. 

Student 11: ...quotient of the distance traveled and the time elapsed. 
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As can be observed, the student can use different ways of formulating and identifying the factors 

instead of the formulation correctly imposed by the teacher, since in the diversity of opinions and 

collective knowledge they express it in the form of correspondence (student 6), as well as proportion 

(student 9) or quotient (student 11). With this, it follows that the self-directed learner is nurtured by 

a personal learning environment under the mediations of cognitive presence [16], in which 

interactivity is established with digital tools [28] and social connectivity in the network with other 

people [24] for the identification and understanding of speed factors and, therefore, actively 

connected to the network [19], which responds to the category of analysis connective teaching 

strategy, since it promoted the construction of new knowledge in various human and non-human 

connections with autonomy, versatility and flexibility. 

 

6. Results and discussion 

 

Bibliometric analysis 

Keyword Co-occurrence Map 

 

Figure 1 shows the interaction between the different study variables used in the research identified 

through the Scopus database. Thus, the word Students was the most frequently used, focusing the 

research on topics related to Virtual Reality, Teaching, Learning, Physics, Online Learning, Teaching, 

and Higher Education, which confirms the relevance of the papers identified with the topic of study 

proposed in this paper. It is important to highlight that the teaching and learning processes based on 

the use of ICT, specifically in the area of Physics, are framed in a large number of utilities within 

which are the simulation in the study of the different topics addressed in the theories of physics at the 

higher education level, as well as the solution of problems by means of digital tools supported in 

artificial intelligence as a strategy designed from the innovation derived from great efforts in research, 

hence the importance of knowing the current state of the bibliography published under the topic 

mentioned above, as bases theories for the construction of innovative tools in support to the teaching 

of Physics in higher education.  

 

 

 

 

 

 



874              Cesar Augusto Hernández-Suárez et al / Journal of Language and Linguistic Studies, 18(1) (2022) 865-880 

© 2022 Cognizance Research Associates - Published by JLLS. 

Figure 1. Co-occurrence of words 

 

Source: Own elaboration (2021); based on data provided by Scopus. 

 

A good example of the above is the article entitled “Teaching Physics in higher education: Use of 

information and communication technologies and digital resources” [36] whose objective was to 

present a methodology for the implementation of the Physics course in the distance modality through 

the use of information and communication technologies (ICT) and digital educational resources for 

industrial engineering careers within the Technological Institute of San Luis Potosi, reaching an 

important finding, which was the confirmation of the effectiveness in the practice of teaching physics 

in higher education through correctly applied digital mechanisms thus generating significant 

knowledge. 

 

Connectivity for kinematics compression 

 

The information collected in the logbook and the results of the analysis of the students' answers, 

recorded in the learning analytics, show that the process of the students in their learning of kinematics 

concepts produced on the movements, evidenced an adaptation to the new context, interaction and 

value by the cognitive presence of the materials encountered. Hence, a self-directed learning process 

was established in network (learn-to-learn) by the students, which achieved several interpretations on 
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kinematics in their conceptual understanding that were used in the laboratory experimentations, 

namely:  

Student 9: The speed of the ball increases in the first part, remains constant in the middle part and 

then slows down thereafter.  

Student 12: The speed of the ball gradually decreases until it stops.  

Student: 6: The speed of the ball remains constant for most of the trip and only decreases at the end 

of the trip. 

Student 7: The velocity of the ball remains constant until the end, with no appreciable deceleration. 

The aforementioned allows inferring that the user under a connectivist approach feeds and updates 

knowledge according to the members participating in multiple connection nodes over time, in which 

the teaching presence is fundamental since the same one could mediate, guide and feedback in the 

presented appreciations, and one of the given conceptualizations proves the friction as the cause of 

the deceleration (student 12). Moreover, as well as it increases at the beginning (student 9), it 

decreases at the end (student 6), therefore, the ball slows down evidently at the end of the trip. Then, 

it follows that under a connectivist approach should be supported from a community of inquiry [16], 

since apart that self-directed learning is promoted through connectivity, there is also: (a) adaptation, 

where the student makes an assimilation/accommodation to the elements that seem relevant to his 

context of information exchange; (b) interaction, in the multiple social interactions that require the 

connected student to react to the diversity of opinions and ideas in which there is an apprehension, 

modification or criticism to the knowledge, resources or activities that they perform as part of their 

development at the individual level [27]; and, c) value to cognitive presence, where the connected 

learner is faced with the need to choose items based on their value, needs and experiences with other 

individuals [26]. 

 

7. Conclusions 

 

In light of the results shown, it could be thought that the presence of the teacher presents little 

interaction, since students control their own learning. In fact, the connective teaching strategy of 

kinematics showed that the teacher, far from controlling, should go beyond guiding and mediating 

the teaching-learning process through ICTs, but should ensure that students create their own network 

of connectivity for lifelong learning. In this sense, the connective teaching strategy orients openness 

and autonomy towards the diversity of knowledge and relationships to communicate and share 

information, since collective knowledge is within reach. 
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Therefore, the category diversity, allowed to demonstrate that in teaching and learning under a 

connective vision is essential to consider the category connectivity and access to collective 

intelligence in both human and non-human elements through ICT and learning networks, which was 

fundamental for the category understanding of kinematics, in the study of rectilinear motion at 

constant speed. Although some students provided an intuitive notion of speed, these reasonings 

characterize the common sense to be able to understand the physical phenomena that surround us 

without having to go through a mathematization when the object in question slows down, decreases 

or increases. 

To conclude, the presented approach stimulates self-learning in a network and opens a range for the 

construction of new knowledge by using, reorganizing and transforming knowledge artifacts in 

different formats (text, sound, video) as well as animations, simulations, etc. The student could have 

an understanding of kinematics with which he/she moves from a mathematical representation in the 

form of position-time and velocity-time graphs to a common-sense representation of physical 

phenomena by studying the properties of rectilinear motion at constant velocity. 

 

References 

  

[1] C. M. Enrique y G. E. Alzugaray, «Modelo de Enseñanza-Aprendizaje para el Estudio de la 

Cinemática de un Volante Inercial usando Tecnologías de la Información y la Comunicación en un 

Laboratorio de Física», Formación universitaria, vol. 6, no. 1, pp. 3-12, 2013, doi: 10.4067/S0718-

50062013000100002 

[2] J. M. Cabrera, F. Medina, I. I. Sánchez, y J. M. Arias, «El grado de manejo de las TIC para el 

aprendizaje de la física en ingeniería», Revista ESPACIOS, vol. 38, no. 45, septiembre 2017. [En 

línea]. Disponible en: https://www.revistaespacios.com/a17v38n45/17384508.html.  

[3] J. M. Duart y F. Lupiáñez, «Estrategias en la introducción y uso de las TIC en la universidad.», 

RUSC. Universities and Knowledge Society Journal, Vol. 2. no. 1, pp. 5-31, 2005. 

[4] A. Zohar, «El pensamiento de orden superior en las clases de ciencias: objetivos, medios y 

resultados de investigación», Revista de investigación y experiencias didácticas, vol. 24, no. 2, pp. 

157-72, 2006. 

[5] M. M. Maita, M. A. Pesa, y J. Meneses, «La actividad experimental en física: visión de 

estudiantes universitarios», Paradígma, vol. 27, no. 1, pp. 349-363, 2006. 

[6] M. Rodriguez y J. Cabero, «Mitos, prejuicios y realidades de la educación a distancia. Caracas, 

Venezuela: Universidad Metropolitana», 2015. [En línea]. Disponible en: 

http://andromeda.unimet.edu.ve/anexos/libroe/texto/Rodriguez_Educacion.pdf. 



Cesar Augusto Hernández-Suárez et al / Journal of Language and Linguistic Studies, 18(1) (2022) 865-880                877 

© 2022 Cognizance Research Associates - Published by JLLS. 

[7] E. Guaña, S. Llumiquinga-Quispe, y K. Ortiz, «Caracterización de entornos virtuales de 

enseñanza aprendizaje (EVEA) en la educación virtual», Ciencias Holguín, vol. 21, no. 4, pp. 1-16, 

2015. 

[8] C. Gómez-Valderrama, C. Hernández, y R. Prada, «La zona de posibilidades en el proceso de 

aprendiencia del residente digital: Un análisis cualitativo en la Red de experiencias Matemáticas de 

Norte de Santander», EDUCACION, vol. 22, no. 38, Mar. 2020, doi: 10.17081/eduhum.22.38.3688. 

[9] C. Tous y N. Zapata, «El blog en el aula. Relato de una experiencia en la FPyCS-UNLP.», I 

Jornadas Nacionales de TIC e Innovación en el Aula. III Jornadas de Experiencia en EaD de la 

UNLP., 2011. 

[10] I. Z. Sanabria, «El aprendizaje de física I en entornos tecnológicos. Un modelo de formación 

Blended Learning basado en el desarrollo de habilidades cognitivas básicas» Tesis doctoral, 

Universitat Rovira i Virgili, Tarragona, España, 2012. 

[11] M. Moya, A. Bia, M. Carrasco, A. Jiménez, A. Martín, y C. Soler, «Memoria Red en 

metodologías docentes con TICS 2016/2017: Implementación de la plataforma virtual Google 

Classroom», en R. Roig-Vila (coord.), Memorias del Programa de Redes-I3CE de calidad, 

innovación e investigación en docencia universitaria: convocatoria 2016-17, (Alicante), pp. 2564-

2574, Universidad de Alicante, 2017. [En línea]. Disponible en: 

https://dialnet.unirioja.es/servlet/articulo?codigo=6329049. 

[12] L. Hernández y C. P. Pulido, «Ambientes virtuales de aprendizaje como estrategia pedagógica 

para el desarrollo de la competencia uso comprensivo del conocimiento científico en la enseñanza de 

las ciencias naturales», Tesis maestría, Universidad de la Costa, Barranquilla, Colombia, 2019. 

[13] S. E. Calderón, P. Núñez, J. L. Laccio, L. M. Iannelli, y S. Gil, «Aulas-laboratorios de bajo costo, 

usando TIC», Revista Eureka sobre Enseñanza y Divulgación de las Ciencias, vol. 12, no. 1, pp. 212-

226, 2015. 

[14] C. Gutiérrez, «Herramienta didáctica para integrar las TIC en la enseñanza de las ciencias | 

Revista Interamericana de Investigación, Educación y Pedagogía, RIIEP», Revista Interamericana de 

Investigación, educación y pedagogía, vol. 11, no. 1, pp. 101-126, 2018, doi: 

https://doi.org/10.15332/s1657-107X.2018.0001.03. 

[15] M. Koehler y P. Mishra, «¿What Is Technological Pedagogical Content Knowledge? », 

Contemporary Issues in Technology and Teacher Education, vol. 9, no. 1, pp. 60-70, 2009. 

[16] D. R. Garrison, T. Anderson y W. Archer, «Critical Inquiry in a Text-Based Environment: 

Computer Conferencing in Higher Education», The Internet and Higher Education, vol. 2, no. 2, pp. 

87-105, Mar. 1999, doi: 10.1016/S1096-7516(00)00016-6. 



878              Cesar Augusto Hernández-Suárez et al / Journal of Language and Linguistic Studies, 18(1) (2022) 865-880 

© 2022 Cognizance Research Associates - Published by JLLS. 

[17] F. Solórzano y A. García, «Fundamentos del aprendizaje en red desde el conectivismo y la teoría 

de la actividad», Revista Cubana de Educación Superior, vol. 35, no. 3, pp. 98-112, Dic. 2016. 

[18] Castañeda y J. Adell, «Entornos Personales de Aprendizaje: claves para el ecosistema educativo 

en red. Alcoy: Marfil», 2013. [En línea]. Disponible en: https://www.um.es/ple/libro/  

[19] G. Siemens, «Connectivism: A learning theory for the digital age», International Journal of 

Instructional Technology and Distance Learning, 2005, [En línea]. Disponible en: 

http://citeseerx.ist.psu.edu/viewdoc/citations;jsessionid=A65BB8BAC7B1FE30F0553713C747639

3?doi=10.1.1.87.3793. 

[20] C. Hernández, «Perspectivas de enseñanza en docentes que integran una red de matemáticas: 

percepciones sobre la integración de TIC y las formas de enseñar/ Teaching perspectives in teachers 

who integrate a mathematics network: perceptions about the integration of ICT and the ways of 

teaching», Revista Virtual Universidad Católica del Norte, no. 61, pp. 19-61, 2020, doi: 

https://www.doi.org/10.35575/rvucn.n61a3 

[21] Á. Díaz-Barriga, «TIC en el trabajo del aula. Impacto en la planeación didáctica», Revista 

Iberoamericana de Educación Superior, vol. 4, no. 10, pp. 3-21, Ene. 2013, doi: 10.1016/S2007-

2872(13)71921-8. 

[22] R. Feo, «Orientaciones básicas para el diseño de estrategias didácticas.», TenPed, vol. 16, pp. 

221-236, 2010. 

[23] B. Latour, Reassembling the Social. An Introduction to Actor-Network-Theory, Oxford: Oxford 

University Press, 2005. 

[24] S. Downes, Connectivism and Connective Knowledge: Essays on meaning and learning 

networks. Canada: National Research Council Canada, 2012. 

[25] G. Siemens, Knowing knowledge. Canada: Lulu Press, 2006. 

[26] A. Sangrà y S. Wheeler, «Nuevas formas de aprendizaje informales: ¿O estamos formalizando 

lo informal?», RUSC. Universities and Knowledge Society Journal, vol. 10, no. 1, Ene. 2013, doi: 

10.7238/rusc.v10i1.1689. 

[27] L. S. Vygotsky, Mind in Society: Development of Higher Psychological Processes. Cambridge, 

Massachusetts: Harvard University Press., 1978. 

[28] M. Guerrero, Metodologías Activas y Aprendizaje por Descubrimiento. Las TIC y la Educación. 

Marpadal Interactive Media S.L., 2014. 

[29] R. Cariaga, «Experiencias en el uso de las TIC. Análisis de relatos de docentes», Ciencia, 

Docencia y Tecnología, vol. 29, no. 56, pp. 131-155, 2018. 

[30] M. Agudelo, «Importancia del diseño instruccional en ambientes virtuales de aprendizaje», En 

J. Sánchez (Ed.), Nuevas Ideas en Informática Educativa, Vol. 5, pp. 118-127, 2009. [En línea]. 



Cesar Augusto Hernández-Suárez et al / Journal of Language and Linguistic Studies, 18(1) (2022) 865-880                879 

© 2022 Cognizance Research Associates - Published by JLLS. 

Disponible en: 

https://www.academia.edu/4303402/Importancia_del_dise%C3%B1o_instruccional_en_ambientes_

virtuales_de_aprendizaje. 

[31] M. Martínez, Ciencia y arte en la metodología cualitativa. México: Editorial Trillas. S. A. de C. 

V., 2004. 

[32] J. W. Creswell, Educational research: Planning, conducting, and evaluating quantitative and 

qualitative research. Upper Saddle River, NJ, EE. UU.: Prentice-Hall, 2005. 

[33] S. Kemmis y R. McTaggart, Cómo planificar la investigación-acción, Barcelona: Laertes, 1988. 

[34] Melo Hernández, M. E. (2018). La integración de las TIC como vía para optimizar el proceso 

enseñanza-aprendizaje en la educación superior en Colombia. 

[35] Prado, A. (2021). Conectivismo y diseño instruccional: ecología de aprendizaje para la 

universidad del siglo XXI en México. Márgenes Revista de Educación de la Universidad de Málaga, 

2(1), 4-20. 

[36] Turrubiartes M.M.M.C.,Turrubiartes I.R.C.,Posadas M.G. Reyes J.A. (2020) Teaching Physics 

in higher education: Use of information and communication technologies and digital resources. 

Proceedings - 10th International Conference on Virtual Campus, JICV 2020. 3 December 2020 

Article number 937569410th International Conference on Virtual Campus, JICV 2020Tetouan3 

December 2020 through 5 December 2020Code 167926 

Rodríguez Ibáñez, R. E. (2018). La realidad virtual en la migración de plataformas educativas de 2D 

a 3D en los escenarios de las Universidades de San José de Cúcuta. Revista Perspectivas, 3(2), 86–

96. https://doi.org/10.22463/25909215.1592  

Hernández Suárez, C.A., Gamboa Suárez, A.A., & Prada Núñez, R. (2021). Competencias de 

maestros de ciencias naturales: una lectura desde las prácticas pedagógicas. Revista Boletín Redipe, 

10(3), pp. 360–375. https://doi.org/10.36260/rbr.v10i3.1240   

Prada Núñez, R., Hernández-Suárez, C.A., & Maldonado-Estévez, E.A. (2020). Diagnóstico del 

potencial de las redes sociales como recurso didáctico en el proceso de enseñanza en época de 

aislamiento social. Revista Espacios, 41 (42) pp. 260-268. 

https://www.revistaespacios.com/a20v41n42/20414222.html  

Avendaño-Castro, W.R., Hernández-Suárez, C., & Prada-Núñez, R. (2021). El docente universitario 

ante la emergencia educativa. Adaptación a las TIC en los procesos de enseñanza. Educación y 

Humanismo, 23(41). https://doi.org/10.17081/eduhum.23.41.4354   

Hernández Suárez, C.A., Gamboa Suárez, A.A., & Prada Núñez, R. (2021). Desarrollo de 

competencias en física desde el modelo de aprendizaje invertido. Revista Boletín Redipe, 10(3), pp. 

280–291. https://doi.org/10.36260/rbr.v10i3.1234   

https://doi.org/10.22463/25909215.1592
https://doi.org/10.36260/rbr.v10i3.1240
https://www.revistaespacios.com/a20v41n42/20414222.html
https://doi.org/10.36260/rbr.v10i3.1234


880              Cesar Augusto Hernández-Suárez et al / Journal of Language and Linguistic Studies, 18(1) (2022) 865-880 

© 2022 Cognizance Research Associates - Published by JLLS. 

Gamboa, A. (2019). Tradiciones y problemas de la investigación educativa. En: Chévez, C. & 

Melengue, J. (Eds.), Tendencias y desafios de la investigación educativa: aproximaciones teóricas y 

metodológicas (25 – 33). El Salvador: INFOD. 

  

 

 


